3,5,3'-Triiodothyronine increases cellular adenosine 3',5'-monophosphate concentration and sugar uptake in rat thymocytes by stimulating adenylate cyclase activity: studies with the adenylate cyclase inhibitor MDL 12330A.
We have previously demonstrated that T3 increases adenylate cyclase activity in preparations of plasma membranes from rat thymocytes. On the basis of this and other evidence, we have postulated that the increased cAMP concentration and consequent increase in 2-deoxyglucose (dGlc) uptake that T3 induces in the intact thymocyte is the consequence of a similar stimulation of adenylate cyclase activity. To obtain further evidence to this point, we have now conducted experiments with MDL 12330A [N-(cis-2-phenyl-cyclopentyl) azacyclotridecan-2-imine-hydrochloride], a compound that inhibits adenylate cyclase activity in several other tissues. In thymocyte plasma membrane preparations, MDL 12330A induced a concentration-dependent inhibition of both basal enzyme activity (activity in the absence of hormone) and the increase in activity induced by T3 and epinephrine. In the intact thymocyte, MDL 12330A greatly limited the marked increase in cellular cAMP concentration induced by maximally effective concentrations of the phosphodiesterase inhibitor 3'-isobutyl-1'-methylxanthine. This indicates that MDL 12330A inhibits adenylate cyclase activity in the intact thymocyte as it does in thymocyte plasma membrane preparations. Further, in intact thymocytes incubated with MDL 12330A, there occurred small but significant decreases in basal cAMP concentration and dGlc uptake, and the T3-induced enhancement of these functions was reduced or abolished. These data provide additional evidence that the increase in dGlc uptake in rat thymocytes that T3 induces is linked to an antecedent increase in cellular cAMP concentration, and that the latter results from a T3-induced enhancement of adenylate cyclase activity.